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1. 1 We synthesized the intermediates 7 by two ways: Starting from compound 5, the aryl groups were introduced by a palladium-catalyzed Suzuki coupling 1 with aryl bromide; Starting from compound 6, the triisopropylphenyl groups were introduced by a nickel-catalyzed Kumada coupling 2 with 1,3,5-Triisopropyl Grignard reagent. The chiral phosphate 1b-e was synthesized followed by demethylation and subsequent phosphorylation (Scheme 1). General Considerations.All reagents were purchased from commercial vendors unless otherwise stated. Acetals were synthesized by aldehydes. All reactions were carried out under an argon atmosphere, and solvents were dried according to the established procedures. Reactions were monitored by TLC (thin layer chromatography). The column and preparative TLC purification were carried out using silica gel. Melting points were measured on X-4 melting point apparatus without correction. Optical rotations were recorded on Penkin-Elmer 341 polarimeter. 1 H NMR and 13 C NMR spectra were measured on 300 and 400 MHz spectrometers (NMR in CDCl 3 with TMS as an internal standard). The ee value determination was carried out using chiral HPLC with OD-H, AD-H, AS-H,OJ-H column.
General Procedure for the Synthesis of intermediate 7 by Suzuki coupling(1b-d).
Into a 150 mL dry round bottom flask containing a magnetic stirring bar was weighed the intermediate 1 (4.9 mmol, 1 equiv), Ba(OH) 2 ·8H 2 O (14.7 mmol, 3 equiv) and Pd(PPh 3 ) 4 (0.49 mmol, 0.1 equiv) under argon. 1, 4-dioxane/ H 2 O (90 mL, 3.5:1) and aryl bromide (14.7 mmol, 3 equiv) were added sequentially at room temperature. The reaction mixture was refluxed for 12 h at 100℃. At the end of the reaction, the 1, 4-dioxane was removed, and the residue was extracted in CH 2 Cl 2 (3 × 100 mL), washed with saturated NaCl (75 mL) and dried with anhydrous Na 2 SO 4 . Then condensed in vacuo to give the crude intermediate 7.
General Procedure for the Synthesis of intermediate 7 by Kumada coupling(1e).
Into a 100 mL dry round bottom flask containing a magnetic stirring bar was weighed the intermediate 6 (4.24 mmol, 1 equiv) and Ni(PPh 3 ) 2 Cl 2 (0.42 mmol, 0.1 equiv) under argon. anhydrous ether (25 mL) and 1, 3, 6 equiv) were added sequentially at room temperature. The reaction mixture was refluxed for 6 h at 40℃. At the end of the reaction, the mixture was cooled to 0℃ and Saturated ammonium chloride (30 mL) was added to quench the reaction. After extraction with ether (3 × 50 mL), the organic phases were dried with anhydrous Na 2 SO 4 and condensed in vacuo to give the crude intermediate 7.
General Procedure for the Synthesis of chiral phosphates (1a-e).
The crude product 7 was dissolved in dry CH 2 Cl 2 (20 mL) in 50 mL dry round bottom flask and cooled to 0℃, BBr 3 (10 mL, 10 mmol) was added slowly and the mixture subsequently stirred for 4h at room temperature. When the reaction was completely checked by TLC, the mixture was cooled to 0℃ and water (20 mL) was added to quench the reaction. After extraction with CH 2 Cl 2 (3 × 30 mL), the organic phases were dried with anhydrous Na 2 SO 4 and concentrated under a reduced pressure, and the residue was purified by column chromatography on silica gel. Finally, the purified product (2 mmol, 1 equiv) was weighed in 50 mL dry round bottom flask, and pyridine (15 mL) and POCl 3 (6 mmol, 3 equiv) were added at room temperature. The mixture subsequently stirred for 3h at 70℃. When the reaction was completely checked by TLC, the mixture was cooled to the room temperature, water (10mL) was added and stirred for 2h. Then 6N HCl (10 mL) was added. After extraction with CH 2 Cl 2 (3 × 50 mL) and Saturated sodium chloride (25 mL), the organic phases were dried with anhydrous Na 2 SO 4 and concentrated under a reduced pressure, and the residue was purified by column chromatography on silica gel to give the catalysts 1a-e.
(R)-4-hydroxydinaphtho [2,1- . All dimethyl acetals were prepared following a standard literature protocol. Into a 50 mL dry round bottom flask containing a magnetic stirring bar was weighed the p-toluenesulfonic acid (0.15 mmol, 0.01 equiv) under argon. Anhydrous methanol (15 mL), corresponding aldehyde (15 mmol, 1 equiv) and Trimethyl orthoformate (18 mmol, 1.2 equiv) were added sequentially to the flask and the mixture subsequently stirred for 1h at room temperature. At the end of the reaction, add 1% KOH/MeOH (5 mL), and the residue was redissolved with 5 mL CH 2 Cl 2 , then condensed in vacuo, and the resulting oil were purified by column chromatography on silica gel to give the acetals. Benzaldehyde dimethyl acetal was purchased from J&K chemical company and used directly.
1-(dimethoxymethyl)-2-methylbenzene (3b). 58.5, 80.9, 119.6, 121.2, 123.2, 126.9, 127.5, 128.7, 129.8, 130.5, 134.8, 136.2, 154.9 57.8, 82.5, 119.7, 120.9, 123.1, 126.9, 128.8, 128.9, 130.4, 134.2, 137.8, 154 
13
C NMR(100 MHz, CDCl 3 ) δ; 57. 8, 82.5, 119.7, 120.9, 122.4, 123.1, 126.9, 128.7, 128.9, 129.3, 130.4, 131.7, 138.4 
C NMR(100 MHz, CDCl 3 ) δ; 57. 8, 82.7, 115.4, 115.6, 119.7, 121.1, 123.1, 126.9, 128.8, 128.9, 129.5, 130.4, 135.1, 154.1, 161.4, 163.8 281.0983, found 281.0971. ee = 50%, determined by chiral HPLC with an OD-H column (hexane/2-propanol = 99/1), 1.0 mL/min; t = 9.14 (major), t = 13.68 (minor).
1-(methoxy(naphthalen-2-yl)methyl)naphthalen-2-ol (4j 1 H, J=8.0 Hz), 3 H), 1 H, J=8.4 Hz), 7 H) , 9.22 (s, 1 H). 13 C NMR(100 MHz, CDCl 3 ) δ; 57.8, 83.7, 113.9, 119.7, 121.2, 122.9, 125.4, 126.1, 126.2, 126.6, 126.8, 127.5, 128.2, 128.6, 128.8, 129.1, 130.3, 133.2, 136.6 (m, 3 H), 7.35-7.37 (m, 2 H), 7.42-7.45 (m, 1 H), 7.55-7.65 (m, 2 H), 7.90-7.91 (m, 1 H) , 9.20 (s, 1 H).
C NMR(100 MHz, CDCl 3 ) δ; 57.7, 83.5, 114.5, 116.5, 120.9, 123.1, 127.6, 128.5, 128.6, 129.2, 129.8, 130.6, 138.9, 154.4 . ee = 57%, determined by chiral HPLC with an OJ-H column (hexane/2-propanol = 90/10), 1.0 mL/min; t = 19.35 (major), t = 23.08 (minor).
6-bromo-1-(methoxy (m-tolyl) 5, 57.7, 83.7, 114.5, 116.6, 120.9, 123.1, 124.7, 128.2, 128.6, 129.2, 129.4, 129.9, 129.9, 130.6, 138.5, 138.8, 154.4, 154.4 
C NMR(100 MHz, CDCl 3 ) δ; 55. 1, 57.8, 83.3, 113.5, 114.5, 116.6, 119.8, 120.9, 123.1, 129.2, 129.7, 129.9, 130.6, 140.5, 154.4, 159.8 . ee = 66%, determined by chiral HPLC with an OJ-H column (hexane/2-propanol = 70/30), 1.0 mL/min; t = 9.53 (major), t = 28.44 (minor).
2-(methoxy(phenyl)methyl)naphthalen-1-ol (4n 4, 87.6, 119.2, 122.3, 125.2, 125.4, 126.2, 126.4, 127.2, 127.4, 128.3, 128.6, 134.0, 140.0, 150.9 . ee = 20%, determined by chiral HPLC with an OD-H column (hexane/2-propanol = 99/1), 1.0 mL/min; t = 8.70 (major), t = 12.30 (minor). 
